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Abstract 



The present invention discloses a method and 
apparatus for multiplex subtractive interference 
cancellation in an asynchronous multiplex channel of a code 
division multiple access (CDMA) system that can improve the 
performance and capacity of the CDMA system, the apparatus 
and method, comprising and comprising the steps of: 
determining bit and conducting a interference cancellation 
caused by the multiple access based not on a single bit but 
on a plurality of bits in an asynchronous multiplex 
channel; eliminating the last bit of the bits repeatedly in 
accordance with the property of the asynchronous channel; 
conducting the cancellation in order of power of each 
multiplex channel signal of each user, not in order of 
power of each user signal composed of multiple channels in 
the asynchronous multiplex channel; making the bit 
determination which is used for restoring a base band 
signal, as close as possible to the bit having gone through 
the asynchronous multiplex channel by endowing it weight 
and treating it with a clipper; among other methods for 
interference cancellation supported by the present 
invention, selecting a proper interference cancellation 
method in consideration of the number of users, channel 
environment and speed of hardwares; performing interference 
cancellation repeatedly with one end alone; and in case the 
interference cancellation apparatus is formed to perform in 
a plurality of steps, reducing the number of ends as well 
as the number of lines connecting each end, compared to a 
conventional parallel interference cancellation method. 
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3£st ag§^ Ai^H£j his^i om §s xHyoHAHsiag as sag &m jo gi sxi 



^gg 2£Si QgS^(CDMA) A|^S°I blg3>l Di §5 XHyOIIWSI DS EE gftfS Si HI* 8B 3! S XI Oil aej 3S0IQ. 



uig* qg as xHyoiiM him 111 at 

HIS § OHiej b|Efe h|e?| XH^SI ^£011 

<yssi 2i ^ ±ajs jootte 3ioi oma ^ 

§ *gg* ¥0)2* g*XPI X-fBIB 5F01 b|g3l 
g S0IIAH MgXI =£21 xHg K31 St£?ll01 
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« mm 4* 2J- B A r 0|2| £2£!24 =££ 
SI 4* 2Afe big* Cfg 3S XHyO)|AH°| as 
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SS XIMB & bIS B?Pr 0ft! Q4» bISB B?IS 0|¥WX|Pfl SHI. Q4= 
f«°5 SI 51 MSI SMI 8H31. big* □§ §£ fllUiOIIAI Ctf 3SS-0l¥O1£! 2| Afilf 
Xr2| 2| Dg 3S t!S2| SiAHS »I»SH1. *H CH^ t!S ffl-aoil ArgBfe dIM SI 

gs iHyg *si dissi si ens eAtswi sm. s &soi xiaof^ ay sis ss si* & 

« UBISKM 3011 &S>S 21£j S§ Xll^i ggi 4- 3 r £^ 8rffl. BS B a J°§ 

. &* s§ m* sxi* obsis *ssj s§ si* »boii uish b < 

All! 4» Site: 2>£ SI SI* Si ffi S*l» gS r 01 CDMA AI^USI S* A| 

i S^S Si SI* SfS §J HIAI&CK . 



QIH£ 
£4 

£esi aeet 

£ 1S ^ AfgX^ B^PI ?5E. 

£ 2fe S^Ksynchronous) xHBOIIAH 2| Al^glh bISSHI ^SE. 
E3§ UIS3I (asynchronous) XH^OIIAI Sf Afglf blSM2| 

£ 4^ e ^g£i uis7i as ss xHyoiiAHsj am ee &§ «i^ &e si sxia A^gs^ 

£ 5fe UIS3I D§ 3S XHyOIIAHSI UB5II Cr§ ££ S§ SM2| =?5£. 



Cls2^ AI^U£| 4=6J3I ¥55 



400: SH^s 31£! * 4>£!€! gZ.^H^(IF: Immediate frequency) tis. 



402: 


oi El- 3 1 (Root Pulse Shaping Ffiier) 




404: 


WIH(Buffer) 406: US 31 (Subtracter) 




408: 


2t a g3l (Detector #1. Detector #2 Detector #K)0ll £J§!ate 3IXI 


£!sl(Baseband signal) 


409: 


£3g3| 1 (Detector #1)21 at S 31 (Finger #1 Finger #L)0|| S^Elte 


3ixi <ys 


410: 


S!S3| (Adder) 412: 3IH CH« t!S 




414: 


§3| sj^ SIS(Timing Circuit) 




416: 


PN 3E g>^3|(PN Code Generator) 




417: 


PN 3E ^£S3|0IIA1 PN 3H(Pseudo-random Noise code) 




418: 


PN ej^cHPN desoreading)2f H-H (Walsh) e<^<LKWalsh despreading) 


S SB oft ^5?l (Demodulator) 


419: 


XDya 2^ ^§3! (Channel and Power Estimator) 





430-1: 2§3| 1 (Detector #1)011 2Jte H g31(Finger #1 Finger #L)2| XHy3} ^§3|0IIA1 ^§E1 2| SS2| 

430-2: SS3.I 2(Detector #2)0|| Site ^ S31(Finger#1 Finger #L)2| XHy^ ^§3I0I|A1 2| gs°J 

430-K: 3^31 K(Detector #K)0)| Site at g X (Finger #1 Finger #L)2| XH^B 2^ ^§3I0IIA1 2| a^gj 

432: 2E a ^! 31 21 HI 01 31 (Mode Selector and Switch Controller) 

434-1: <yej3|2l >:?|SI X||013|OilM §^B01Sg3| 1 (Detector #1 )2| at § 31 (Finger #1 Finger #L) Oil gJ^Ste :^?1 XI 1(SW1) 

XllCH i!S 

434-2: 22 a&13|2r :i?lX| HICH3I01IA1 #^£101 S#3| 2(Detector #2)2) 2| S 31 (Finger #1 Finger #L)0I1 SJ^EJfe ^¥1X1 KSW1) 

WICH Ms. 

434-K: 2E &<2>J\5i ±^\X\ *||O13|01IM #^£|01 S#3| K(Detector #K)2I at S31(Finger #1 Finger #L)0ll S^£lte ±9\x\ 1(SW1) 

»I01 i!S 

440-1: gg3| 1 (Detector #1)°l S31 1 (Finger #1 ) CHI Site ^53IOllM2l S^2i 

440-2: S#3| 1 (Detector #1 )°| §31 1 (Finger #1 > Oil Site XH^Sr ^§3I0HAH ¥l&St 

440-3: S#3| 1 (Detector #1)2| g 31 UFinger # L) Oil Site ^531 Oil A1 21 

440-4: Sg31 1 (Detector #1)2| §31 UFinger # L)0)1 Site xHy^ 2^ 31 OHM 

442: Bgjga 01 0| EH §ta3| (Pilot and. Data spreader) 

444: 31X1 CH^ a§S JH£!S13| ?|& ?§S.S!^a ?1^2i H£| 31 (Estimated Channel Processor) 
446: 0ini3|(Pulse Shaping Filter) 

448-1 S 448-2: Sg.3| 1 (Detector #1)21 at S31(Finger #1 Finger #L)0||AH £S OiniS 31 XI CH^ 

448-3 §J 448-4: 3 #31 2(Detector #2)°l at S3) (Finger #1 Finger #L)01IA1 S@ 01 31 XI DH^ a& 

448-5 % 448-6: S#3I K(Detector #K)2| 2| gj 31 { Finger #1 Finger #L)0|| AH S§ 01E1S 31X1 DH« 6!a 

450: SJPI bl 11,^31 (Maximal Ratio Combiner) 
452: Bl g§h3|2| g§!2i 454: 3|g& ¥CH3l(Scale factor) 
456: °JX13| (Clipper) 458: if X|3|(456)2| g^St 

460: S^3|(Adder) 462: 9S'3|(460)2| g§5 2J 

470: XHy ^s3| (Channel Decoder) 

472: dlMS SS°g l^olfe dlM g§(Bit Decision) 

gi92i gnm 

1>S 21 = *j 



WIPS.PIVje^'3. 

. m SOI £?8lte 31* « 3 S0J2I SSB^ ^ 
S aSS PgS^(OI6|. CDMA O^S) Al^goj b|g3| pg 3£ XHy0||AH°l P^p22 gag gg JO g-gj § X |<)|| aeh '» 

25. ms^i a§ as aia.sj cdma ai^&'oiiah pg s^°s a'a ya §§§ imsaibssmi cdma ai^bisi s^m §g§ =3^01 * 
stfe pg 22 aas s§ jo gje gy sxioii a& 3*01 p. ° 

S CDMA Al^gj g B&3I0IIAH 3|X|5i2S°J gaOIIAH Di AfgXI g§§ 3l5g8|31l 6|fe 31 XI ^21 4>a3|0|| a© 2J0IP = 21)21 31 = 

s si jo sea s§ si 33131 saoi sip. 

eaisi 51 g §§ jji^ sea si eg jo sss uig^i xHtaoiiAisi his % g§ job b±si zj- Aigxisy b is c*?is 

XH£|8|fe ag£§ A|gX| 4^31 S^tt** 2fl'S§ JO £H£I°I £2|fi 3HUI £3|fe ^BOI 5^8KM BS Si J021 S^OI gA8li= 
B£Jg3iap. 

SEK. een2i sib si ma sea si §§ J3i3i u jgs pg ass oi^oia a* Aigxi tiaa ?>ahs as g§§ josi*= yt Ho 
s tisi as as aiyoiiAH as s§ 3021 sssoi a^sife ess 3iap. 

se&. eeH°j 5ii si jo ssa si si 33131 agg s§ jo3i bh b b°s bs s§ 3313m basics aisu- 4= gt^ s-«*°s □ 

3££ ^Solfe a*? Oil 812310131 **SoH XI te BSS 

ae. gsnsi sib s§ 33131 aaa si §§ xo ass Afgjj 4=21 siy &a2i fe'^sib si2?iioi ^231 m% a a^oii ^gs|j= 

SS2S A|gX| 4=21- Sly ^Solfe 5KE?II0| ^231- £6|fe a¥ BS Si JO°| SfeOI S^SIfe B§I 3ISP. 

01 0I¥3X| 6|fe 31^ 3*331 

P£*AH, S ^S S3I& iJ3ISS oHgoPI ?ISH bl§3l PS 3£ JJ|y£| CDMA A|>:g!0||AH pg g^o£ Ay^j gsg S;hA|ii©SJA- 
. CDMA A|^g°| Ss3f §g§ g3|AIIJ 4» Slfe 2ESI' PgS^ Al^gJHJ H|§3| □§ 3^ XHy0IIAH2J Q§ 2E Bag SS 33131 US 
SI SXIp J3l28|-fe Ql 3 ^2J0| SIP. 

^^s sas^i «e s asoii pg pg en &<^g s§ jji^ sss 4=<ya gB^n^(iF) iin ^s(Root) ^§ oinpia ?is) 

21X1 CH^ a^SKM bHIH Oil XISoFfe B5|ia. tHIHOIIAH g^a <Mj2fi 2| gg^|2| 2| EJ^ohfe B5II2J. fe^l 3|XI 

□ 3 AlgoFOI S3| ^= s\S.D\ PN SE S«Jj» ^=121 5HP« Shfe B3||2f. S3| mjs sj^oilAH g^S g3| S)s g 2B A ^SK)| 2| 
AISg(PN) 3E ea^PI S#€l <yS0|| A|gS PN 2Ea ggjs} 2£§ ^^Slb B3H2J. &J\ PN 3E1 A|go|01 ^S.D\D[ £ 
D\ D\Xi CH^ i!Sl PN ^Sf^3} ^-M(Walsh) ^^<^SFfe B3I2I, XHy^ 2^ ^S^PI XHy nhPGIP°J E^Hi ¥I^3J- 2^SiS ^SSffe £ 
5112}, 5!^2iS A}§ShOi 2E^ aej^m >i¥lxl J3ICH^Pt S^gt2| 3|£|3 A|gX| 4=2} x«y g 

8fEl?||0| 3BI6F0I S ag0| XIS6}fe 0|&| Si 391 >l EE g EH CHI ^S>S Si 33131 2EM'fiS!oK3. 3011 3H&6MI 2| Sg3|£J 

at giTioii sife kswd* e^fla. sich hi aer^Pt ^ A}gxi2i l:h pg as <ysoiiA)°i a^s vsfsixi sm as^i ?i.oH l 

3HHJ S^OIIA) S^EJfe SICH HI g& S^I°S g^SFfe UIS^I Pg 3S XHyg UIS2} Si CHS 5A>& HIS ggfof 

31 ¥|oH 3|g2i ,¥0|3P|- 4PI ^tf^ <yaOII 3|g2iM 3hol3 gfXPPI gfXK« *IPB 81- B5H&. 4^1 B& ±5ix\ KSWHS S»°| 
EIS5ia Gil 01 El st^PPI fePI &XPI2J g^at3|- PN 3Ei AlgSJOl (Walsh) mttlt PN m}<ye SK3. ^31 m&<& dsl EJ^ 

°S = ?|6f2i £13131- 3 1 XI DJ^ XH^SIfe B3fl2f, &P| XH^@ 3|X| Qj^ t!S3| Si WIU-3IB 3U=I Si WHI€ 3|X| 

□ ^ <!ilSS S&Elfe B3||2f, 4PI S§ OIWS 31X1 CH^ <yS3| 3|^3|0II AH PoHXIfe B3II2I, ^S3|3f bHIHOII XI §S 31 XI CH2J <MgoilAH 
&PI CH5H5! 6!Si 33l3|(^a)o|fe B^\Si. S3| Si JOS 6JS3} Bel .^?IXI 1(SW1)g Si OIIIIS 3|X| CH^ ds2l 
9I& SS(SW23} R 9\X\m SiS tU)s S8I0I 3|<y3|0||AH CHoHXI Pg 2^°S «S2J BS Sis J3l3le}- AHSS t!s§ p A | §3| mj^ gpoi 

gJ^olO) Bffi iflfl KSWDS ^??el S313f ^§St« HIB°S 3II^E|fe Si UI3i 3f§0|| &0|oh3|| o}fe B3||2* MM ^2 

3|2f bIS g§3|3| S3| SS J3I31 3f§§ §S& J?S| Algol 01 §21 ggofe B3IIS 01^0151 3JS ^S°S SCI'. 

SES. ^sjg EfgSPI fl» S'feSOII Pg Pg 22 B^I SS J3I31 Sflfe gB ?DI4= till 3|X| CHS< iiaS tS&olte 

¥S SS 0IW3ISI. S3| ¥S Si OinPIB gSH S&S 3|X| DJ^ XIS8I3I flfi- HHfflS. fePI WIHOIIAI S^EIfe 3|X| CH« 6JS§ 

old PN 32 SSfj» ^5JS| X| BIB Slfe. at.fi2l2|_S^L«iB. SIS2I. ^}3| =3| Sj= SJSOIIAI g3| S|s AFS8I0I a 

#B ^aOII A|§a PN 3221 ggJ&'PN 32* ^S olfe.RN.-3 '=^^31 St, S3| PN 2Ei A|go|-OI S3| 3|X| CH^ 6!Si PN ^ 

^«H(walsh) 2jSt&8|-fe ^53121. fliy HIPDIPej = , a^ati ^§6|fe XHya 2^ ^S3|2f. S3| XHy^ ^§3101 

AH ?§§ S^SiS AlgolW S3| S^atSI ±?\m 3|£I3 AlgXI 4=2f *Hy S sag ^elolfe 6|2?l|01 ^Ei HBI6I-01 S agOl 

XlSlolfe Ota S§ fl|31 22g 3011 i^fe Si 33131 2Ei ^^513 3011 6HB3I3II 2f g#3|£| 2| S310II Slfe ^?|X| 1S Bfe 22 £^ 
3|2f ±?1Z\ H\0\D[2i, 2| AfgXK°J UH Pg 3S aSOIIAHSJ S^g ¥^3IXI Sf3 l^SPI ¥ISH L3H2I SXOII/d g^Slfe <M SB Sim H | g 

s s<m°s a&oife sicH bi aaoia. Hig3i.pg as aiyg 3isi brs2i sens eaib bis i§§ spi ?i5H S3i ^aon 3ig 

Sts 3l8|fe 3|g2i ^013121-, S3| 3|gSt ¥0)3|2| g^OII gfXISf X-)£IB olfe gfXPI2|-. S3| Bg| ^¥)X| 1g i!3|°| gfXPISJ 

A JS@ PN 3EI A|go|01 H«M PN ^t^i 6|fe niS5J3| QI0IP S}<y3|2}, S3| EI^SJI CHI 01 EH St£PI0||AH S}6fS ^ai gj 

^2S 3IX-I CH^ ilal IH4B8|fe 2^31- ?IS2i XH £13121, S3| JJI^a 3 1 XI CH^ tJai Si 0ini@ 3 1 XI CH^ ^&6|fe Si 

0in|3|2J, S3| Si OIGia 31X1 CH^ iJSi CHolfe 3l<iP|2f. 4f3l tHfflOII XI 31 XI CHS* <MS0||AH S3| CHSHS tJSi Jll31(^SJ)o|fe g 
S'3|2f, S3| gBg3|0l|AH Si XII 3H a ?°| dS3| B2! 1« i^e} S312J Si OlEIS 3|XH CH^ t!S2t 9I& gs(^«X| 23f R flXI 

Oil Sl# 01)8 §8101 CHSHX1 Pg g^°S ^B BS Sii JO& AHSg PAI g3l S|= 9 SOU il^olOI gB ^?IXI 1S iSS 

S313I AHS3II 3S<ygl ^SiiS b|g°S 3||^afe Si 33131 313011 S0J8MI 8}fe 2| S312J 3|£PI2|, S^l Si JII31 3fSS Igg! ^£| ^ 
al A|g8|01 S^gJ iai g§olfe XHy ^53|2} bIS gS3IB S^SIOI Ol^Oia 31 ^§)2S elP. 

^asj ?a s sfg 

0181, S¥S £31 &5SIOI S ^91 SWIol SS8I3IS elP. 




2 IS CDMA S*s' 0|g gaOIIAH ^ A|gXI°l B^3| ?SEI UEIHCI. 



2f A|gX|2J BiJPI(Subscriber #1. Subscrib^#2 Subscriber #K) Oil AH 2| AfgXIPl a^£W.+ 1. -1) §2 bIM aS(100-1. 100-2 - ^-'it 

0-K)te S4H (Walsh spreader: 101-lflpl-2..:.. 101-K)WIA) siaSH. »g5» t!S #$bl (Pilot. signal generator: 102-1 102-2 " 

. 102-K) OIIAH aSS W^a dJSSI S!SPI(l64-1. 104-2 104-K) OIIAf CH8HXIH. PN 3E>a.PI(Pseudo-random Noise code' spread 

er: 106-1. 106-2 106-K) CHI AH giaSfOf. 2| A|gX|2l PIXf CH^ aS(108-1. 108-2 108-K) £ <M£>BU. 2t A|gX|2J P|X) CHS 

aSfc ^^(Root) Si 01II|P|(Root pulse shaping filter: 110-1, 110-2 110-K)2r D/A S&PI(Digital-to-Analog converter: 112-1-1 

12-2 112-K) a Pf£i a^ni sspkii4-i. 114-2...,. 114-K) chi-m e*swoii sigh ^W4= as?i sen ei-aiud 16-1 . 116-2 116-K) 

a god sgsa. spi a-H •sft.^ife a^s(+i. -1) §e him as2i nigs as s^pioiiah ^ssa diss iin dHEisjssVssi^- 
pi fee eha. 

A|£2| Olg M<y &30IIAH LII 2^ Si X||Pf21 gEI 2BI.8I01 S ^SOflAHfe gPI ^(Coherent Demodulation)! SHg&D gP| 
4-a (Coherent receiving)^ SHy §IS s?. AIS2I 51=31 ¥IS3I 2§!3I I*g Sly EID0IEI2I Q?§hD, xHy IU£|0IEf» *§skp°°| 

» K agS A|gXIB ¥|& g£IS ]I|gJ3! aSB S£o|.fe 3S0ICK 4>aPlfe XHy 5321 AI2 XI<N KOI HI 813 A|g6|Of fl|y°| 

a^n ?is3i a^s =?s§rD. 

E4cS &aS| HISPI Q§ 3£ XHyOIIAHSI Q§ 2£ gat! S§ HIPH ?fgl A|g& CDMA AI^U 4aP|2| ?S£AH, g^g 0I£H2I & 
D. 

4>a gZl^ni^(IF) as(400)fe E 4 Oflfe 4=a BEflU(receiver antenna)2l «J£HI ^5PI(carrier frequency demodulator)^ A/D a 

ifP|(Analog-to-Digital Converters PfXI iSSrj. 4=a IF aS(400)fe E 1 2| 2| BiPIPI Al AlgSh |§(Root) Si OtniPIO 10-1 
110-2 110-K)2I ggJ§r ^M(Root) Si 01II|PI(402)B PfXi PI XI CH™ tH Of (404) Oil 

tHDK404)£| PIXI aSfe 3£(408)s gSH a| ggPKDetector #1. Detector #2..... Detector #K)0II SJ^SIIl. PI XH □ aSP| 

3£(409)B mm ZTSSPISI g SPH(Finger #1. Finger #2 Finger #L)0|| gjejSCI. 01 PI AH g ggP|2| g SPlfe g A|gX|2j LPH CIS 

3£ t!Si ggolfe Pls§ BCI. 

2!^a 31 XH CH^ t!Si AlgSIOI SPI S|= Sl£(414)fe PN 3E SSf3l ^(PN code acquisition and tracking)") xH e.|» ShD. §p| 
§l£(414)0f|AH S^a SD| HE §B1 Afg8|01 PN 3E ^«iPI(416)i= S^a <i!S0fl A|gS! PN 3E2I ggeh PN 3E(417)B ^SehCI. 

PN 3E(417)» A|go|04 ^53|(418)fe PI XI CH^ cJs(412)» PN ^Sf6>2l S4l(Walsh) 812. fflya ^§P|(419)0I|AH 

fe niBiDiEiej a^ gj ¥i^i!f a^gis ^ssjdi. 

2t g (Detector #1. Detector #2 Detector #K)2| ^ SPH(Finger#1 Finger #L)0II X«y3} 2^ ^§PI(419)0II AH a 

^ St (430-1. 430-2 430-K)e AlgolOI EE <asjP|2} ^?|X| M0\ Pl(432)fe SPI a^StSI P|£I2. A|gX r 4=21 JHy g »• 

g§ ^esife siE?iioi ^ti uBioioi s asoi xisisife oi ai s§ xhi ih se § new gg>s s§ judi eeb a^sm. aais si n\ 

D\ EE Oil 8H&8IPII 2t gSPISI 2| S 3H 0)1 2ife ^?|*I1 (SW1)s t!S (434-1. 434-2 434-K)B SoH HI Of & CI. 

v. 

SOI HI 3&P|(450)fe 2| AlgXISI LPH CIs 3£ aS2J a^S V^SHI &3 5HSH UH°I SPHOflAH g»£|fe(44Q-1. 440-2. 440- 

3. 440-4) aaS SJCH bl II 1 Slft[ a^(452)B Sh^D. 

aCH bl g&P|(450)te LPH Clg a SOU CH5H 3 aSOII SHSolfe aSDOSblB e& S2I« 2;3| tJSffc p|^g 

bigpi Cr%^s siys Pfa msa siras eAisiPfi sai bis i§§ sipi ^ish 3isa ¥0iPi(454)fe seer as(452)oii Pieats pisih 

. gfXP*l(456)fe gfXISI X-IEIB &Ch OIPIAH PISSt ¥01PI(454)PI ¥018|fe PlgSig xH^ &S2I a^jS Si HlPf EEOII mSi 5§aC|. gf 
X|P|(456)fe EJ^OI 1 Olol a 3*? Oil g<*£ &J^2I &32. gJ^OI 1 0I& g 3^ Oil g^S 1 2| fef4= StS SrPfl 6|fe P|^§ s^. 

40| gJAI die g§i jh^ ^SP|(470)£I blM SSP|(472)M Pf& 51 XI Ol^fe fliy ^SPI(470)2I d|e g"§P|(472)B PIS a 

sfe zj Aiei xi as oiPism e wmm ia^sioi m^i asi^ aiy ^soiiah meisipi rmsoici. 

^rPI 1(SW1)S SPi£| III gj a 31 QI0IEI Sr a.PL(442lfe...g{X}P|(456)°f 2i(458)3l «SSa PN 3E(4l_7)J A|go|01, E 

12) as a^A|2l ggSIPII ^-M(Walsh) S|a3l PN tft!i SICI. 4 h PI Siaa as» gf^ES a^3l ?l^^"xT£IPl'('4-44fe"P|"Xf CH 

« aS(445)B XH^BShCK 

XD^a PIXI CH^ aS(445)fe E 12f 2| B^P|P| a^ Al A|g& ^S( Root ) Oin|PI(110-1, 110-2 110-K)2I E 42| ^e( Root ) ^ 

m 01E|P|(402)PI 5S3I §gS! S3IB PIXIfe SS 01E|P|(446)0|| AH g§ OIHia PI XI CH^ a S (448-1. 448-2, 448-3. 448-4 

448-5. 448-6)£ £traC|. 

Si OlEia PIXI Dl« as (448-1. 448-2. 448-3. 448-4, 448-5. 448-6)fe PiaP|(460)0||AH CH6Ha aS(462)S SCI. ^^Pl(406)fe dfffl 
(404)011 XI 39 PIXi Dl^ aSOIIAH SPI CHoHa aS(462)B HIPI(^S) SID. 

SPI 3ISES a^St ^ AH Oil AH g a^StS Pia 6ILI D42I Dg 3S aSPI HIPfEIOf 01^ gf 3IS0IIAH 0101 HIP19 D§ gg as 

pi Qg a soil oixife gtfoi g^aci. 

SPI S§ HiPia ^ aSb & v t! i?IXI KSWDS HPf2| S§ Oinia PIXf CH^ as (448-1. 448-2. 448-3, 448-4. 448-5. 448-6) 

21 91 a 3S(SW2 P| R ?|XI0II SIS EOS g3|01 PiaPI(41 0)011 AH CHSHXj DAI gP| S|s SJS(41 4)011 S^aD. SPI 3ISES 01 01 gfi 

¥1X1 kswi)s i^g} si g#pisi 2> gjPife AHgPfi ssaa ^ sat (440-2. 440-4.430-1.430-2 43o-K)e oises pii^sib se jupi 

3IS0II S01§1D. 0I3JS S &92I C|g SE gai §§ HI Pi PI Bg BES 2i HlPlfi S.^8101 AlfflS 4 Stgs DEiyCI. S 
Oil AH gSI(Enhanced)&r SOfb 01 §M UEiyiD. 

jtjfy ^SPI(470)2| U|B §§P|(472)fe SPI S§ XJI^H 3I§S *2| aS(452)B AlgolOI a£9 §21 Slg^ES ^§§1D. 



£ 2fe §31 (synchronous) XHyOil/d 2} AhSXigJ dlSMOl AI21 &0II §1 if UEltHCI. §3.yHy0IIAH blSOil CHg| H |e S g gj 21 
.§§ XII 31 fe- CIS dlS21 ^H^eJ & bIS ^"iil BSSO. ^ AlgXI 121 HIS i 0» CH& dlM§?§ S 21 S S§ Xl|31fe AfgXI 221 d|S '13} 

Mgx>32i m§ i3i Aigxi 4°i bis ie! . na'sis ao. §3i xHaon^s) bis g§ gj #g MOi ^ & a \s m g 

□aiU. ^XII 41 g Oil AH »iy^ dl§3| (asynchronous) Sli 5lfeCI. 

£ 3S dl§3| SHyollAH 2} A|gX|2| d|SM0| AI21 410II Si SI XI Sfii UEUdlD. 0| 3^ a§ dISOII CH& bIS gi gj.yg g-gj||}|!= 

2} Afgxi°i tsa bisa :nasHoi ea. oia oi??s.di§3i aiyoiiAH°i dis is g ss xot ^ Aigxi2i a4= diss b?is oi 

^01 XICM. £D\ blS2J <= H |e o|^. 2f AlgXI blS2J ±?|3I Sol XI Sffe bIS =?& 0|o| Old. HE1SS E 42|. tHffl(404) 

a^ife his 3311 ggoHot &a. 

01 = 31 XH^OIIAHSI HIE 1§ 9! 21£J Si XJI313I 2f A|gX|2| C14= blS« XHBISJfe 3Sj& CHM01 S ttBOII/Hfe &3| C|4= dlS g 0 i 

P. £ 30IIAH ¥ dISS B?IS 21 g S§ X||31fi Site S¥2| OIIOIIAH. 2f A|gX|2| £?|3| AlgXI 1-421 $AH£|- 3|gSIS 21£J Si XII 31 

a§gi3§a sci. 

&!X1, A|gX| 12| dIS 131- dIS 23| §§£112 4=aa aaCHIAH XH31SQ. A|gX| 22| d|S 121 dIS 2 gOIIAH dIS 2fe AlgXI 121 d|S 321 A| 
21 2T b Oil AH 2T b +t 2 2| ? 2} Oil AH ggSIOI 21EES A|gX| 12) bIS 131 b|S 231 0|D| XHI X SI 21 i Oil £ I?of2 01 2 o| A|gX| 121 bIS 3011 
9tfS SlfeCI. OI22I dl§3l JHyOIIAH 2} A|gX|2J dlSMOl 41011 §1 £1X1 SfferClfer 3S0IIAH 

AlgXI 42| b|S 131 bIS 2 gOIIAH bIS 22) AlgXI 12) dlS 3 g AI2J- 2T b Oil AH 2T b +U2l AhgXh 221 d|S 3 g At 2i 2T b +t 2 

Oil AH 2T b +U2| ?'213l AlgXI 321 bIM 3 g AI21 2T b +t 3 WIAH 2T b +U2| ^ZiOIIAH g§£l01 2l°H£ Si X)l3i XH £1 24 23f» 3IXIXI S 

em. 

«3| OIIOIIAH g b!24 aot Ulg3|-XHU0||/HS| HIM i§ gJ 2.^ Si *H3iM B^8I 2} AfgX|2| Cf^ dlS BflS XH£|S|fe &BJS A|gX| ^ 

3i g3ig^^ mm xh bi hi msta 3ixixi ssife ^2101 g3^o^o1 2.^ se xhi^hsj. -s^oi &±ois= est 315101. 
s asoiiAHfe &3121 saise o>am aoi ch^&ck 

E 30IIAH ^ blSfi B¥IS dlS l§f S|-fe 3¥0f| 2fS Si fll31fe AHI3HSJ dlS(blM 1. blS 2. d|S 3)fi SH2, ¥ dlS(blS 1, dlS 2)21 
g§£!C|. QIXIBf b|e(b|e 3 ) fe «oil IH^olOI Cfg a 2hS Si fl|310||fe AHPH2) b|e(d|e 3. b|M 4, bl= 5)S XHEIStCk OI2h i>S 

HIS g QU|Q| 0 |Eg g^ xH5.|ofe gSS ^31 H|g3| SiyoilAH B±S| Cl=^ HISB B^IS bIM IS g 2.^ 2§i XII 31 IfSOII 
AH SEHotfe 21 a S§ XII3I* g^XISIOI 2IS S§ SI 31 21 £feg §3fAI3lfe S§§ 3hSC1. 

E 121 2} A^X|3| a^°f t!Sfe Xl§. XI #011 21 & &tAh §21 OI^S 0g 3S3F OIB 2|3| ^§01 Qg 3SI 31 ^1 E 4 21 4=^31011 
&i^@C1. 0121 SOI ^XII.xHtfS b| §31 (asynchronous) S§31 LHfiOl CIS SS2| SI§ 3ffeC}. E 42| 2f 2jg 31 (Detector #1 . Detector 
#2 Detector #K)fe 2| A^gX^2| till XI £15112 2} ag3|0|| Slfe 2V g»(Finger #1 Finger #L)fe 2| A|§X|2| 2|3| ^§0| QB Q 

S set 3i35i ^aa ase xnyem. axi as a^s 3ia aiyoiiAH asf^ej m^m ?i6H. 2 v s§ xh3i*3}§oiiah sch a 

3IXII2 Ola 2.^ Si XII31 3f§0||AH a^SIXI SfS U313I 8fU d^SD. 
31^21 S§ XII31 gJSOHAHfe 01£1 S31SS ?Sa & A|gX|2| SS3l3h a§l£lfe ^S. S ^SOIIAHfe C|g AlgXf gg3IS §21 S31 US 

oi a^@D. ^ais. e a^°i ssoii bioH =!S a^2i asb oh^ ^s a^s 3m°s. & Afgxi2i g#3ie a^shfe 3ig°j 2ha s§ 
xii 3i gf^is akoi sjiaa. anusie a^2i ssi 3ixife §3i3t ssa ^§2is 3ixm 2^ si xii3ioii 5§}Ei3i migoip-. s g- 
soiiAHfe a^2i gsi ^ixife g3ife.e a^2i aei 3ixife gi3i sq spon.asjap. 

E 42) EE ae{3|2| ^?|xl XII 01 31 (432)0)1 AH A|gX| 4=21 XHB &331 2 g)g§ ^Solfe olE?l|01 ^E« HSSI01 Z20II WS>S 21S S 
g XII31 a^S 4= 21C1. a&l S 4= 21fe 2.^ Si XII31 Pg31 ^01. 

SRH. 2JSta S|l 2.^ XII 31 gJg(Enhanced Serial Interference Cancellation method: ESIC): C14=2| AfgX|2l m^tsl JSHVg H^2| o^ 

E?II013| XIS!£|fe 3^011 SE ae!3|2| ^?IXI X||013|(432)3K XHI3HS 8IU tt| a^iSIOI yfl XII31B Sfe 3^21 ifg. 

SIH. 31 2jg 2hg XII 31 EfS (Group-wise ESIC method: GESIC): CI4=2| A|gX|2l gaf & XHg &331 g^2| SIE^I013| XISJ£|fe 

a^OII SE a§i3l2f XII013I(432)3I XJI31^ t!M ¥3H 01^ i§£^ Olol *! a^iSIOI ^fi X1I3HB olfe S^2| SB. 

4i!WI. 2rS XJI31 ^ g (Parallel Interference Cancellation method: PIC); ±4=21 AlgXISf 18 xH^ X1^2| SIE?II013I XIS!£lfe 

3^0)1 EE aai3|2| ±?|X| XII 01 31 (432) 31 XII311 dii S 3S 4"S a^orOl 2} a XII 31 M olfe 3^2| gig. 

S!HH, 3SJa 3g 21 a XII31 gfS(GESIC-to-PIC method: GESPIC): 014^21 A|gX|21 @e}ei xHS S331 X1^2| S|E^|0|3| XIS!£|fe 

3^011 EE a^i3l£| ±?)XI XII 01 3 1 (432) 31 X1I311 i!Si S3| 21 Si XII31 XHS.I 31§0||AHfe *p3H 0161 S S£ 4= Olol <H a^olfe 6131 

2H2j 3sia nm 21 a xii3i ygg Aissm. e-3i 21s si xii3i xhei sisohah^ m as 4»s aeisi^ 401 32121 gi 21s xii3i & 

SI AlgolOI 21£J XII31M 31^ 3^21 gfa. 

g gfgg ^SSIfe 6|E?II01 ^E3| gl B3IIS 2^a Ssl gatr Eli Z^OIXI SIS 3^011 S &SS HIOIH £I9J u i^2£ §51S|fe CI 
9 311 21 21S X1I313IS 4» 21CI. 

g ^S2| C|g EE 2iag Si X||313|fe BiJ B E1ES 21^ Si X1I31B £1^8101 AISB 4= 21EES. D93IIS 3^ 3IS2I SI 

Si XII 31 SS Oil U1 oH 3 4=B 4= 2iH. 2f & A|0|2| £3§ < M2| 4=E 3±AI^ 4- 21D. 3|g2| 31 Si XII 31 gJgOIIAH 2| B A|0|2| Bl 
a2| 4-fe K(KL-1)9J SIB. S a-SOIIAH 21 9 AI0I2I Bga2| 4*fe E 5 0IIAH2I UOI KL+2 0|CI. 



£ 521 Q&%\ CIS 2£ Si XII 3131 te^ 421 Qf 2E .S6hS Si HI 31 31 M(lnterfawpce Canceller #M)2I SgJg} #xlB ^ 3H 

2ies ag8K)i ?se*a. e 521 uis^i a(#as xh« 011*121 aeai as s= &&ts s^MiEtn gsi a>ss cdma ai^s 4*413121' « 
^sojeiiaacf. " • •°- 

E 421 <£cJ IF cJa(400)2J §@ff IF cJs(500)fe £ 421 ^S( Root ) 0111131 (402)21 gSJ& ¥M(Root) Si OHI|3|(502)fi 3^ ? 
XH CHS? fc!S(503) 3 E&901 2f B D§ SE 3tfg Si HI3H 31(510-1 .510-2... ..510-M)2| L})¥ bHfflOII XliBD. I 9 C|f 2£ 

HI 31 31 (51 0-1)31 olga AlB2| Zhg Si MI3IM Dixie. 2 Eh Ds EE gf&g Si HI313I(510-2)3| 1 B aS 2E i^i* ga 
31(510-1 ) Oil AH dSM A|g6|0|.olga AIZ12I Sll HI3|§tC}. #3| g*T8 3||^o|01 M-1 B CfS SE gf&g §§ Jdl^lDI 

6iga Aiy2i as hi:hb 01x12. mbdise ucj-t! si hi3ui(5io-m)3| m-i b at ee i^g s§ «ixi?ichi>h §»e! <y5 

* A|g6|0| cHga AI2J2I 2I£ Si 3317181-01 S^a §£« BSffO. 

QB3II2I CIS EE £<yg Si MI313I3I 3^. Si HIX3I M-1 (Interference Canceller #M-1) B°| OjEia CH<* <mj 

(448-1. 448-2. 448-3. 448-4. 448-5. 448~6)fe B M -i cJSS.ai 2Jg Si HI313I M(lnterference Canceller #M) B£g agg^^w 
Of Ilfa 3|XH CH« ^IS (448-1. 448-2, 448-3, 448-4. 448-5. 448-6)31 3 1*^3 1 (460) Oil AH CHSHS <yS(462)fc A M -i Q§ gglg 

3131 M(lnterference Canceller #M) B°§ 2132, SE £S!3|2I ^?lxl MICH 31 (432)21 gSj illfe C M -, cJaS □§ 2hg Si1gi3PI \ 
(Interference Canceller #M) 9°£ gggQ. ^?|x| 2(SW2)2I ii?|x| 3(SW3)S ?I*IM at at 13 HICH6I0) 0IS B3f|2| A M ., 21 B M , 
» gj^5|3. 3|XH CH« <MS(412) °g A| gOII AH ?lxl« at at R3 HICH6IOI SXH B3II2I i!§f at-golE = HICH&a. 

^S2| Si 

S gS2I bl = 3| aS 3£ xHyO)|AH2| CIS S£ gt^g Si HI31 gJS SJ Sil« A|g& CDMA A|>;g 4^3|fe dlg3| PS XHyoilAH 
aS S^S3 aZ! ZIS Sim SUITES It^ AISESttl. 3IS2I BiJ AlgXI S# ag§ Afgsj CDMA Al^gJ S5Eh OIUBh 3|g2| S|l 
Si HI3I ygl A|g& CDMA Al^g 4=6! 312* 3|g£| <3M Si gf^i Algsi- CDMA Al^g 4=<U3iea Al^gJ2| #J=rS |gOI3 CH 
»S AFSXhS ^S8F01 AI^SISI gge-feS 4« Slfe st-SS^ S^l sia. 

(57) §?°| g?| 
3=?® 1 . 

SZl^m^ ¥M SI OfEPIS >i 5^ 3IH CH^ S^o^ tHfflOII SSoffe BMSi. 

&J\ tH HH CHI AH S^a ids.m *i 3S3I2I ^ S 71 Oil Scoffer B3H2}.* 

4 h 3l gJ^E 3| XH rje< AhgohOf g3i SJ£3r 2IA^Si 3E 5^2} ^ XH5.IB orte B5II2I, 

&^| gUI SJSOIIAH S^a S3I §£B AhgS^ £IA|Si 2E QtgDW S^a 6! SOU Alga SIAhSi 3S2J g^sh oj Afse 
251 ^^olte B3||2r, 

<£D\ 2|AISi 2EI AlgolOf D\J\ Cfl^ 2IAISi ^SfihjJf S4H ^Sf^olfe B3I2I. 

aiyai s» ^§3pi xHy niaoiEiej ¥f^a a^sts ^§6 r fe bsisk 

a^2is Aigsioi ee <y§i3i£h >:?ixi 331 oh m\ s^sta ^ism. Aigii 4-2f xh^ gj sis?iioh ubi 

Sl-Of 01 BH Si JH3H EE S 3011 g^g>S Si XII 31 EEfi #eio|0j, 3011 SH SSI 3)1 gg3|2| ^ S^0|| Slfe ^?|xl 18 B3II2I. 

SICH b| g&3l3| 2j A|g^2| L3H aS 35 ^a0IIAH2| S^S ¥^S|XI S3 gffSPI ASH L3H2J S^OIIAH #^£l^ SiCA HI 2& 

u o'ii2§ Slfolfe B5II2I, 

bl = 3| CIS §S XH^S ;H£! blM2l SICHS eAI& HIS i§§ ^l^g^l 8PI ^NSH 3fS3i ¥013131 #3| cJsOII 3IS2iS 31613 gj 

XF3I3I gfXIS XH£|» S|fe B31I2I. 

#3i Bei ^?ixi is s^2i nias!3f aioiEH ^<y3i3i &d\ gf»3i2i mmmi *y^a 2jAisi aEi Aigsioi s^^a 2iais 

S ^)<y§ 613. #3| gftfS ^Sl gjao S Agjg jcis^ o,^^ JHEPI3I 3|X| Q)^ XH^oFfe B3fl2r. 

#3i xn^a 3i n cd« <m^b si oim3ia goH as oinia 3ixi ch^ ^jss assife bjhsj. 

#31 Si 0j HFS 3I3H CH« <ya3| 3|<y3|0l|AH CHoHIIfe B31I2K 

^^13131 mm Oil JHSS I>13CH CH" tJSOIIAH #31 CH6«S 3j|3|(gs) B3II2I', 

#31 Si X||3ia ^2| 6!a3| BSi ^?|X| 18 S3i2| Sg 01 ma 31X1 0)^ ^s2l ?l& g^(SW2 31 R ¥|X|0|| 9lm W)M S6^ 31 

^31 Oil AH CH6HX) Q§ S^SS ^ZJ Zh^ Sis Ml 31 St AHSS aA| g3| S|s g| £0 || gj^SIOf BS1 ^9|X| 18 g^3| AHg 

3II 3S6!a ^S2i8 blifSS 3H^£lfe Si MIX jU SOU &<HGW\ g|fe B 311 21, 

XH^ ^s3l£l bIM §S3|3| #31 Si XHI >l 3IS8 §S§! #2) AfgSIOf S^S SSB §S6}fe B3HB SSofOf 01^015! 218 s 

SES Slfe SESI' DSS^ Al^i!21 b|g3l Di 35 XHyoilAH2| aS SE if<yg Si XHI » ^fg. 

2 . 

Ml 1 SOU SICH AH. 

#31 b|g3l XHyoi|AH2| b|e §1 S! ZfS Si MI31fe 3| A^gX^2| 2f CfS ?JS°I Q4> blSS B?IS XHE.|§2I CHMOI #31 Ci^ dlM S Dl 
XI Of blSg gaog jji^ X H£|s|fe 518 ^SES 6Ffe SESi QSS^ A|£gJ2| H|g3| CIS 9£ iHaoilAH2| QS SE ii<i^ Si Ml 
31 SS. 



3 . ^ ^ v 

si 1 son awAi. w w 

&PI g§ fllTlte 2| AlgXI 0§3£ <MS2| 2^ RAICHS iJaa JEll^iohfe 51 ^S°S Site 3£5i QiS^ A|^g£j H |s 3 i Q 

s as aiyoii/Hsi cis 22 a-^s sg siti gig. •■• 
s^s 4. 

SI 1 &0II 2iO|AH, 

&7| SIQI bl l&?Pf 2| A|gX|S| UH 3S <yaCHIAH°) S^S ¥^S|X| Sli llfSPI 91 6H L7H°I g >l Oil AH g^Slte ai §b ma u| 2 
If SJ*12S gSolte 55s ^§°g Site QIS^ AI^HSJ d|§7l CIS 3S XHyO||AH°| CIS £E IJ&g §g SI71 «|g. 

5 . 

SI 1 SOII SICHAH, 

&PI Ul = 7| CIS 3S Sly© 7I£! blS2l 3CHS BA|g| b|S I§i 8|7| 91 8H &7I 7|ggi ¥017171 &7I g&e <MsOII 7|ggiS 71812 °j 
XPPI gJXISI 3CHS.(otfe 3J# HIS2S Site 3£Si CIS3^ Al^gJSJ dl§7| CIS SS XH^ Oil AH SI CIS 22 g§ SI 71 g|g. 

6 . 

SI 1 SOII SiCHAH, 

6PI 22 £S!7| gJ ±9\X\ SIOPPI A|gX| 4*. Sly £*3 §J 5I23I0I 2B1SI01 alia B2 Hi gJS. asia 3S 5)1 

SI71 SS. SI Bg SI71 S! SIS 2g Bg SI 71 33 S 3011 BKS 0)2 & ^Bi OlgSIOl B£ g§i SI71 Site 2i 4 

§2S Site C|g3^ Al^gJSI b|§7| CIS 3S SiyOIIAHSI CIS 22 &tfg SS SI7| gJB. 

7 . 

SI 1 SOII 2i01A1, 

4PI CIS 22 a^S Si SI717I7I 01 B 025 0S S§ SI71S em SI 01 AlgfJ- 4- Site 51 ^S2S Site 3ESI' DS2^ Al^g 

si di§7i cis as aiyoiiAHs) cis 22 gg siti sg. # 
8 . 

SI 1 SOII SiOUH. 

&7| g§ SI71M ¥)SH CIS 22 a<^g &e SI7PIS CIB7IIS 9S3I01 gg g§ SI71 gJSOII 01 SH & 4fi 4= SO. 2| B AI0ISI B 
4*2 a^AIIJ 4= Site 2i ^§2£ Site 3E5& C|g§^ A|±SS| d| = 7| CIS 9£ XHyOIIAHSI CIS 22 §g SI 71 gjg. 

a?» 9 . 

4»<ya s^ ^ni4» d\t* ch^ tiss e&sife ^2 oinpi2i. 

&OI OlEPIff SSH 7IXH CH^ ¥1^ HlfflSI. 

4I7| tHIDOIIAH g^Elfe 7|X| CH^ 2J^2S o|0i PN 32 2^21 ^2|S| xH £1 « Slfe ^ S71SI =71 S122I. 

6J7| §71 mm SJ20IIAH =71 g 2 g. AlgolOI SSS tlSOII Algg! PN 3221 PN 3E1 ^Sol^ PN 3E ^^7121. 

&PI «S@ PN 3EI- AlgSKX 4PI 7|X| CH^ till PN ^S|6h2l U-JH ^^<ysife ^57121. 

sjy niaioiaei zm. a s^^s ^ssife xHya a^ ^§7121. 

4f7| XHyJI 2^ ^§71 Oil AH ^§8 S^StS AlgolOI 4>PI S^StSI ^?IS 7I£I2 Algll 4-21 XHy &33I SI2?II01 ^El ZQaSfOI 01 
&e SITi 22S noil ^g>fe g§ SI7I EE1 ttmo\H 2011 SHSolTII 2| S#7|°| 2* S7I01I Slfe iflXI 18 gb 22 <yi»7l2l 
SI0I7I2I. 

2f AlgXISJ L7H CIS as daOIIAHSI a^M ¥^S|X| 8f2 gSSPI ?|SH L7H2I S710IIAH g^EJfer SJCH bl @f-^2S g&Slfe 

SICH bl gg-7121, 

blS7| CIS as IHyg 71£! bISSI SICHS BA|& bIS 1§1 SPI ¥I6H fef7| §&g} iJSOII 7ISSt§ 7|S|fe 7|SSt ¥047121. 
6PI 7|S2i ¥017|2| g^OII gfAISI XH E.I » olfe &XPI2I. 

^71 B& 1^ S712I gJXPISI m^&Hl PN S2a A|§s|01 f! 41 S|^3I PN ^^1 Site III a 5! 21 CHIOI EH SltPISI. 

6171 nigral CHIOI EH S|^7|01IAH mti& gJ^2S 7IXH CH^ tial Sl^olte ^§Ei 2^21 9)^ Si XHEPISI. 

&7i si^ss 7ixi m« ijsi ai oinia 7ixi ch^ <yss a&site si 011117121, 

6f7| as 01 HIS 7|XI CHS* i!S§ CHSIte 7|<LPI2I. 

^71 bHIH Oil XI S @ 7|X| CH^ iJSOIIAH feOI CHSH5! £ls.m SI71(^a)olte ^^7121. 



WIPS PIView-3.( 

DOB gohOI CH6H3 Cfg §^2S £S2J 2!S#£§s JOS AHSS i!£§ DAI §31 jy o. §. mcA ggi ^o, X ( 1g /.og) g^^ ^ 
3S£!S ^§2iS 3*3011 SOI SMI SFfe ^ SXS) ^fc.^lSK"* 5 '' 

&oi g§ m^m ess #.si tisi Aigstoi sea §§sffe jhb ^s^ia him §§^is s.&sf.oi oi^cna ag agog.- 

mfe 3ESI DIS^ A|^g°| b|S3| flTgOI|/H2| P-g S2 = Si gXI. 
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